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ABSTRACT : 

CHG DATE=19990905 STATUS=0> Disclosed is an apparatus 
and method for making 

an automotive bumper beam (8) by a single roll forming. 
The apparatus of the 

present invention comprises an uncoiler (20) ; a 
straightener (22) ; a brake 

press (24); a first group of roll formers (26); a second 
group of roll formers 

(28); a final sweep roll former (30); adjuster (32); 
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welding member (34) ; and 

cutting member (35) . The method of the present invention 
is comprising of a 

step of preparing the steel sheet; a step for forming the 
tubular 

cross-sectional shape on the steel sheet; a step for 
forming a sweep on the 

steel sheet; a step for adjusting the tubular 
cross-sectional shape of the 

steel sheet; a step for welding two flanges to each other 
at their terminal 

ends; and a step for cutting the steel sheet to the 
predetermined length. The 

bumper beam manufactured according to the present invention 
has the tubular 

cross-sectional shape comprising the front wall having an 
central indented 

portion, the top and bottom walls, the upper and lower rear 
walls, and the 

upper and lower inner walls having respective flanges, by a 
single roll forming 
process. <IMAGE> 
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(54) Apparatus and method for making an automotive bumper beam 



(57) Disclosed is an apparatus and method for mak- 
ing an automotive bumper beam (8) by a single roll 
forming. The apparatus of the present invention com- 
prises an uncoiler (20); a straightener (22); a brake 
press (24); a first group of roll formers (26); a second 
group of roll formers (28); a final sweep roll former (30); 
adjuster (32); welding member (34); and cutting mem- 
ber (35). The method of the present invention is com- 
prising of a step of preparing the steel sheet; a step for 
forming the tubular cross-sectional shape on the steel 
sheet; a step for forming a sweep on the steel sheet; a 



step for adjusting the tubular cross-sectional shape of 
the steel sheet; a step for welding two flanges to each 
other at their terminal ends; and a step for cutting the 
steel sheet to the predetermined length. The bumper 
beam manufactured according to the present invention 
has the tubular cross-sectional shape comprising the 
front wall having an central indented portion, the top and 
bottom walls, the upper and lower rear walls, and the 
upper and lower inner walls having respective flanges, 
by a single roll forming process. 
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Descripti n Summary of the Invent! n 



Field f the Invention 

The present invention relates to an apparatus and 
method for making an automotive bumper beam and. 
more particularly, t all apparatus and method which 
can make a high strength bumper beam by a single roll- 
forming process. 

Background of the Invention 

Generally, bumpers are mounted on front and rear 
sides of a vehicle to absorb the impact from collisions 
with other vehicles and objects. Bumpers act to 
decrease vehicle damage and minimize injury to per- 
sons inside the vehicle. 

The bumper comprises a bumper beam mounted 
on the front and rear sides of the vehicle in a direction 
along a width of the same, an impact absorbing member 
provided on a front side of the bumper beam, and a 
bumper cover covering both the bumper beam and 
impact absorbing member to aesthetically conceal and 
protect the same. 

The present invention relates to the apparatus and 
method for manufacturing the bumper beam. Conven- 
tionally, a bumper beam, when seen at a cross-section, 
includes a main body which is formed having a "W 
shape with the two openings facing the vehicle and a 
plate welded over the two openings such that two semi- 
circular tubes are formed in the bumper beam. 

However, the manufacture of such a prior art 
bumper beam has drawbacks in that because two sep- 
arate steps are needed- forming the main body and 
welding the plate to the main body- the process is com- 
plicated and time consuming. This ultimately acts to 
increase the overall manufacturing costs of the vehicle. 
In addition, as the plates used to cover the two openings 
are made through a pressing operation, much scrap is 
generated in forming the plates. Finally, a rim for weld- 
ing the plates must be formed on the main body, further 
complicating the manufacturing process and increasing 
the overall weight of the vehicle. 

To remedy these problems, a roll -forming process 
has come to be used in recent times in which a steel 
strip is roll-formed into a tubular cross section by a sin- 
gle roll-forming process. An example of such a manu- 
facturing method is disclosed in U.S. Patent No. 
5,395,036 to Peter Sturrus et al. 

However, in the above method, before forming each 
wall of a bumper beam, pre-operation for preparing a 
steel sheet having a web is needed so that the manufac- 
turing process is complicated and the apparatus takes 
large space. Furthermore, the front wall is formed by 
welding both side edges of the steel sheet to each other 
so that the impact resistance reduces. 



The present invention has been made in an effort to 
solve the above problems. 
5 It is an object of the present invention to provide an 
apparatus and method for making an automotive 
bumper beam that can strengthen an impact resistance 
of the bumper beam. 

It is another object of the present invention to pro- 
10 vide an apparatus and method for making an automo- 
tive bumper beam to reduce the weight of the bumper 
and manufacturing costs by simplifying a manufacturing 
process. 

To achieve the above objects, the present invention 

is provides an apparatus and method for making an auto- 
motive bumper beam by a single roll forming process. 
The apparatus of the present invention comprises an 
uncoiler; a straightener; a brake press; a first group of 
roll formers; a second group of roll formers; an adjuster; 

20 an welding member; and a cutting member. The method 
of the present invention is comprising of a step of pre- 
paring the steel sheet; a step for forming the tubular 
cross-sectional shape on the steel sheet; a step tor 
forming the sweep on the steel sheet; a step for adjust- 

25 ing the tubular cross-sectional shape of the steel sheet; 
a step for welding two flanges to each other at their ter- 
minal ends; and a step for cutting the steel sheet to the 
predetermined length. The bumper beam manufactured 
according to the present invention has a tubular cross- 

30 sectional shape comprising the front wall having a cen- 
tral indented portion, the top and bottom walls, the 
upper and lower rear walls, and the two inner walls hav- 
ing respective flanges. 

35 Brief Description of the Drawings 

The accompanying drawings, which are incorpo- 
rated in and constitute a part of the specification, illus- 
trate an embodiment of the invention, and, together with 
40 the description, serve to explain the principles of the 
invention: 

Fig. 1 is a top schematic view of a bumper where a 
bumper beam made by an apparatus and method 
45 according to a preferred embocfiment of the present 
invention may be employed; 
Fig. 2 is a cross-sectional view taken along line M 
of Fig. 1; 

Fig. 3(A) is an enlarged cross-sectional view of a 
so bumper beam shown in Fig. 2 according to a first 
preferred embodiment. 

Fig. 3(B) is an enlarged cross-sectional view of a 
bumper beam shown in Fig. 2 according to a sec- 
ond preferred embodiment. 
55 Fig. 4 is a schematic view of an apparatus for mak- 
ing a bumper beam in accordance with a preferred 
embodiment of the present invention; 
Fig. 5 is a view for illustrating a bumper beam form- 
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ing process realized by a apparatus and method 
according to a preferred embodiment of the present 
invention; 

Fig. 6A, 6B, 6C and 6D are the views of rollers in 
each roll former for illustrating the manufacturing s 
process. 

Detailed Description of Preferred Embodiments 

Preferred embodiments of the present invention will 10 
now be described in detail with reference to the accom- 
panying drawings. 

Referring to Figs. 1 and 2, a bumper assembly 2 
typically comprises a bumper beam 8, a bumper cover 
12 covering the bumper beam 8, an impact absorbing is 
member 10 disposed between one inner wall of the 
bumper cover 12 and the bumper beam 8. and stays 4 
and 6 integrally formed substantially perpendicular to 
the bumper beam cover 12 and through which the 
bumper assembly 2 is mounted to front and rear walls of 20 
a vehicle along a width of the same. 

As shown in Fig. 3A and 3B, the bumper beam 8 is 
substantially tube-shaped. 

More in detail, the bumper beam 8 comprises a 
front wall 82 having an indented central portion 76; a top 25 
wall 72, one end of which is connected to an upper end 
of the front wall 82 by a first boundary bend 98; an upper 
rear wall 68, an upper end of which is connected to the 
other end of the top wall 72 by a second boundary bend 
94; an upper inner wall 64, one end of which is con- 30 
nected to a lower end of the upper rear wall 68 by a third 
boundary bend 84, an upper flange 60 connected to the 
upper inner wall 64 by a fourth boundary bend 88; a bot- 
tom wall 74, one end of which is connected to a lower 
end of the front wall 82 by a fifth boundary bend 100; a 35 
lower rear wall 70. a lower end of which is connected to 
the other end of the bottom wall 74 by a sixth boundary 
bend 96; a lower inner wall 66, one end of which is con- 
nected to an upper end of the lower rear wall 70 by a 
seventh boundary bend 86; and a lower flange 62 con- 40 
nected to the lower inner wall 66 by an eighth boundary 
bend 90. 

Thus, an upper chamber 14 is defined by the front, 
top, upper rear, and upper inner walls 82, 72, 68 and 64, 
and an lower chamber 16 is defined by the front, bot- 45 
torn, lower rear and lower inner walls 82, 74, 70 and 66. 

Fig. 3A discloses the first preferred embodiment 
according to the present invention in which the upper 
and lower flanges 60 and 62 are abutted to each other 
at their terminal ends. In this embodiment, the two so 
chambers are connected to each other through a chan- 
nel formed between the indented central portion 76 of 
the front wall 82 and the flanges 60 and 62. 

Rg. 3B discloses the second preferred embodiment 
according to the present invention in which the upper 55 
and lower flanges 60 and 62 are abutted to the indented 
portion 76 of the front wall 82. 

An apparatus for making the bump r beam 8 struc- 



tured as in the above will be described hereinafter. 

Referring to Fig. 4, th apparatus comprises an 
uncoiler 20 and a straightener 22, the straightener flat- 
tening the steel sheet 18 unrolled by the uncoiler 20. 

The apparatus further comprises a brake press 24 
for forming various holes on the steel sheet 18 directed 
from the straightener 22. The various holes are required 
when assembling a finished bumper assembly 2 in Fig 
1. 

The uncoiler 20, straightener 22, and brake press 
24 all act to feed the steel sheet 18 through the rest of 
the roll forming apparatus. 

The apparatus further comprises a first group of roll 
formers 26. The steel sheet 18 fed through the brake 
press 24 is gradually bent to be formed having the tube 
shape as shown in Fig. 3, while passing through the first 
group of roll formers 26 comprising a plurality of roll 
formers 38, 40, 42, 44. 46, 48, 50, and 52. The roll form- 
ers 38, 40, 42, 44, 46, 48 and 52 of the first group 26 are 
arranged such that base planes of each roll former of 
the first group 26, through which the indented central 
base portion 76 of the bumper beam 8 passes, are dis- 
posed on an identical horizontal plane H. 

Referring to Fig. 5, italic alphabet a ~ t shows the 
steps through which a steel sheet is formed into a 
bumper beam having a tubular cross sectional shape by 
passing through the steps a ~ f . 

Rg. 6A, 6B, 6C and 6D respectively discloses the 
roll formers at the first step a, the tenth step y, the six- 
teenth step p and the twentieth step r in the Fig. 5, for 
forming each wall of the bumper beam by using the roll 
forming apparatus according to the present invention. 
Each roll former of the first group 26 includes upper 
roller 102 and lower roller 104, through which the steel 
sheet 1 8 is continuously bent to a tube. 

More in detail, Fig. 6A discloses a first roll former for 
forming the inner walls 64 and 66 having the flanges 60 
and 62 in advance by passing the steel sheet 18 
through between a fair of rollers 102 and 1 04 of the first 
roll former having surface with obtuse angles for bend- 
ing the steel sheet. Rg. 6B discloses a tenth roll former 
continuously to bend the steel sheet 18 at the bending 
portion to form the walls of the bumper beam 8 by pass- 
ing the steel sheet 18 through between a fair of rollers 
102 and 104 of the tenth roll former having rolling sur- 
face with less obtuse angles than the angles at the pre- 
vious step. Rg. 6C discloses a sixteenth roll former to 
form the walls and indented portion 76 on the front wall 
82 by passing the steel sheet 18 through between a fair 
of rollers 102 and 104 of the sixteenth roll former. Fig. 
6D discloses a last roll former to form the steel sheet 18 
into a predetermined tubular cross sectional shape by 
passing the steel sheet 1 8 through between a fair of roll- 
ers 102 and 104 of the last roll former. 

All the rollers are not disclosed in drawings but each 
rollers of the first group of roll former 26 have the corre- 
sponding shape to each state in Fig. 5. 

Rg. 5 and 6 respectively discloses a process and a 
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shape of roller at each roll forming step for first embodi- 
ment as shown In Fig. 3(A). 

The apparatus further comprises a second group of 
roll formers 28 having a plurality of roll formers 54, 56, 
and 58. After being passed through the first group of roll s 
formers 26, the steel sheet 18 is fed through the second 
group of roll formers 28 to be formed having a first 
sweep. 

The roll formers 54, 56 and 58 are arranged such 
that each base plane, through which the indented cen- w 
tral portion 76 of the bumper beam 8 passes thereof, 
has a predetermined angle with respect to the horizon- 
tal plane H. 

More in detail, the roll formers 54, 56 and 58 are 
progressively arranged in an upward position and in a is 
larger angle with respect to the horizontal plane H. 
Therefore, the steel sheet 18 is formed having a first 
sweep while passing through the roll formers 54, 56 and 
58. 

The apparatus further comprises a final sweep roll 20 
former 30 which provides final sweep on the steel sheet 
18 fed from the second group of roll formers 28. 

The final sweep roll former 30 is arranged such that 
a base plane thereof, through which the indented cen- 
tral portion 76 of the bumper beam 8 passes, res a pre- 25 
determined angle, preferably larger than the angle 
between the base plane of the roll former 58 and the 
horizontal plane H. with respect to the horizontal plane 
H. 

The apparatus further comprises an adjuster 32 30 
through which the shape of the steel sheet 18 is 
adjusted into accurate dimensions needed for the 
bumper beam 8, as shown in Fig. 3. 

The apparatus further comprises a welding mem- 
ber 34 through which the upper and lower flanges 60 35 
and 62 of the steel sheet 18 are welded to each other at 
their terminal ends (see Fig. 3). 

The apparatus further comprises a cutting member 
35 through which the steel sheet 1 8 is cut to a predeter- 
mined length to complete the formation of the bumper 40 
beam 8. 

The process of manufacturing the bumper beam 8 
using the roll forming apparatus shown in Fig. 4 and 
structured as in the above will now be described in 
detail with reference to Figs. 3 and 5. 45 

A steel sheet is prepared, by successively passing 
through an uncoiler 20. a straightener 22 and a brake 
press 24, for main manufacturing process, in advance. 
The steel sheet unrolled from the uncoiler 20 is flattened 
by the straightener 22 and then is got various holes by so 
break press 24, the holes required for assembling a fin- 
ished bumper assembly 2 in Fig 1 . 
The steel sheet 18 passed through the previous prepar- 
ing process is provided to main manufacturing process. 

The main process for manufacturing the bumper 55 
beam 8 according to the present invention comprises 
the steps of forming the steel sheet 18 into a tubular 
cross-sectional shape; forming a sweep on the steel 



sheet; adjusting the shape of the steel sheet into accu- 
rate dimensions needed for the bumper beam; welding 
terminal ends of the steel sheet 18 to each other; and 
cutting the steel sheet 18 provided from the welding 
stage to the predetermined length of a bumper beam. 
The steps for forming a bumper beam depend on the 
shape of a final bumper beam product. 

In the steps for forming the bumper beam, the step 
for forming the steel sheet into the cross-sectional tube 
shape is the most important. Basically, the tube is 
formed by gradually bending each wall so the side 
edges of the steel sheet as to roll in until abutting to the 
central portion of the steel sheet. In this step, some 
walls are bent step by step in order, while the other walls 
are gradually bent at the same time. 

The process of the tube being formed will now be 
described in detail with reference to Fig. 5 hereinafter. 

The steel sheet is formed into the tubular cross- 
sectional shape having the two chambers as follows. 

First, the upper and lower inner walls 64 and 66 
respectively having the upper and lower flanges 60 and 
62 are formed on the steel sheet Next, the front wall 83 
having an indented central portion, the top and bottom 
walls 72 and 74 and the upper and lower rear walls 68 
and 70 are formed having a predetermined length by 
bending first and fifth boundary bends 98 and 1 00, sec- 
ond and sixth boundary bends 94 and 96, and third and 
seventh boundary bends 84 and 86 respectively 
upward. Last, all the walls are continuously bending at 
the same time through the last steps for forming the pre- 
determined tubular cross-sectional shape of a bumper 
beam 8. 

In the step for forming the inner walls 64 and 66 
having the flanges 60 and 62, respectively, each bound- 
ary bend 84 and 86 between the upper and lower rear 
walls 68 and 70 and the inner walls 64 and 66 is gradu- 
ally bent inward and, at the same time, each flange 60 
and 62 is bent outward through approximately 5 steps. 

The inner walls 64 and 66 and the top and bottom 
walls 72 and 74 are not completed in the step forming 
the inner walls 64 and 66 and the flanges 60 and 62, but 
are gradually bent inward at the second, sixth, first, and 
fifth boundary bends 94, 96, 98 and 100. 

After forming the inner walls 64 and 66 having the 
flanges 60 and 62, respectively, the second and sixth 
boundary bends 94 and 96 between the upper and 
lower rear walls 68 and 70 and the top and bottom walls 
72 and 74, and the first and fifth boundary bends 98 and 
100 between the top and bottom walls 72 and 74 and 
the front wall 82 are gradually bent at the same time. 
Each central portion of the top and bottom walls 72 and 
74 is formed having an inward wide obtuse angle 
through the step as shown in Fig. 3. 

Through the steps, the boundary bends 84, 86, 94, 
96, 98 and 1 00, are bent inward such that the flanges 60 
and 62 face to the indented central portion 76 of the 
front wall 82 with an predetermined interval and abut 
each other at the terminal ends to result in forming the 
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tube having the upper and tower chambers 1 4 and 1 6. 

While, the tube can b formed as the second pre- 
ferred embodiment wherein the flanges 62 and 64 are 
abutted to the indented central portion of the front wall 
as shown in Fig. 3B. This type will enhance the impact 
resistance. 

Also, the central portions of the top and bottom 
walls 72 and 74 take obtuse angles inward for strength- 
ening the impact resistance. 

The front wall 82 is structured having the indented 
central portion 76 so as to provide additional strength 
against impact to the bumper 8. This formation is real- 
ized progressively during the steps of forming the upper 
and lower rear walls 68 and 70 and the top and bottom 
walls 72 and 74. 

In forming each wall of the chambers 14 and 16. 
firstly the inner walls 64 and 66 having the flanges 60 
and 62 are bent roughly in advance and then all the 
walls inducfing inner walls 64 and 66 are bent gradually 
at the same time, while the flanges 60 and 62 are bent 
to the top and bottom walls 72 and 74 gradually, to avoid 
these portions from springing back during the final step 
and to decrease the load given to each roll former 
38-58. 

All the rollers at every step are not disclosed in 
drawings but the rollers of the first roll former group 26 
have the corresponding shape to each state in Fig. 5. 

After being passed through the first group of roll 
formers 26, the steel sheet 1 8 is fed through the second 
group of roll formers 28 to be formed having a first 
sweep. 

The steel sheet 18 is then passed through a final 
sweep roll former 30 which continues the shaping of the 
steel sheet 18, and next to an adjuster 32 which adjusts 
the shape into accurate dimensions needed for the 
bumper beam 8 as shown in Fig. 3. 

Finally, the steel sheet 18 is fed to a welding mem- 
ber 34, through which the upper and lower flanges 60 
and 62 are welded to each other at their terminal ends 
(see Fig. 3), and is cut to a predetermined length by a 
cutting member 36 to complete the formation of the 
bumper beam 8. 

Accordingly, in the present invention, the compli- 
cated step of welding a separate plate as in the prior art 
is avoided. 

In the preferred embodiments of the present inven- 
tion, although the second group of roll formers 28 imme- 
diately follows the first group of roll formers 26, the 
present invention is not limited to this configuration and 
it is possible to add a welding means between the roll 
forming means and the first sweep forming means. 

In this disclosure, there is shown and described 
only the preferred embodiment of the invention, but, as 
aforementioned, it is to be understood that the invention 
is capable of use in various other combinations and 
environments and is capable of changes or modification 
within the scope of the inventive concepts as expressed 
herein. 



Claims 

1 . A method for making an automotive bumper beam 
having a tubular cross-sectional shape with two 

5 chambers, comprising the steps of: 

forming each wall and flange by bending a high 
strength steel sheet in advance; and 
abutting the flanges near the longitudinal 
10 center portion of the steel sheet thereby the 

flanges forms a web.. 

2. A method of daim 1, wherein the bumper beam 
comprising; 

15 

upper chamber defined by front top, upper 
rear, and upper inner walls by abutting an 
upper flange to an indented central portion of 
the front wall; and lower chamber defined by 
20 front bottom, lower rear, and lower inner walls 

by abutting a lower flange to the indented cen- 
tral portion of the front wall. 

3. A method of claim 1 , wherein the bumper beam has 
25 the flanges abutted to each other at their terminal 

ends and parallel to the indented portion of the front 
wall wfth a predetermined gab so that the cross- 
section of the bumper beam forms integral tube 
having two chambers connected with a channel 
30 formed by the gap each other. 

4. A method of claim 1, wherein each wall is formed 
step by step in order. 

35 5. A method of claim 4, wherein the order for forming 
the walls comprises of the steps of: 

forming the inner walls having the flanges by 
bending forth and eighth boundary bends 
40 downward and third and seventh boundary 

bends upward; 

forming the upper and lower rear wall by bend- 
ing second and sixth boundary bends upward; 
forming the top and bottom walls by bending 
45 first and fifth boundary bends upward; 

abutting the flanges to each other at their termi- 
nal ends or to the indented portion of the front 
wall. 

so 6. A method of claim 5 further comprising a step weld- 
ing the flanges to the indented portion of the front 
wall. 

7. A method of claim 5 further comprising a step weld- 
55 ing the flanges to each other at their terminal ends. 

8. A method of claim 5, wherein the upper rear wall, 
lower rear wall, top wall, and bottom wall are 
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roughly pre-formed at the step forming upper and 
lower inner walls having respective upper and lower 
flanges. 

9. A method of claim 5, wherein the top and bottom 5 
walls are roughly pre-formed at the step forming the 
upper and lower rear wails. 

1 0. A method of claim 5 further comprising a step form- 
ing a central portion of the top and bottom walls 10 
having an obtuse angle inward in the step forming 
the top and bottom walls. 

11. A method of claim 5 further comprising a step form- 
ing an indented portion of the front wall in the step 75 
forming the top and bottom walls. 

12. A method of claim 4, wherein the order for forming 
the walls comprises the steps of: 

20 

forming the inner wails having the flanges by 
bending forth and eighth boundary bends 
downward and third and seventh boundary 
bends upward; 

forming the upper and lower rear wall by bend- 25 
ing second and sixth boundary bends upward; 
forming the top and bottom walls by bending 
first and fifth boundary bends upward; 
forming an indented portion of the front wall in 
the step forming the top and bottom walls; 30 
abutting the flanges to each other at their termi- 
nal ends or to the indented portion of the front 
wall. 

13. A method of claim 12, wherein the top and bottom 35 
walls are roughly pre-formed at the step forming the 
upper and lower rear walls. 

14. A method of claim 1. each wall is gradually formed 

by bending each boundary bend at the same time. 40 

15. A method of claim 14, wherein an order for forming 
each wall comprising a steps of: 



tion on the front wall being formed at the same 
time, so that the steel sheet is formed into a 
tubular cross-sectional shape with a chamber 
opened upward; and 

forming completely the steel sheet into a pre- 
determined tubular cross-sectional shape with 
the tw chambers, comprising the front wall 
having the indented portion, the top and bottom 
wall having obtuse angle inward, the upper and 
lower rear walls, and the upper and lower inner 
walls having respective flanges abutted to each 
other a their terminal ends, are completed by 
continuously passing the steel sheet through a 
fair of roller of a roll former therebetween. 

16. An apparatus for making an automotive bumper 
beam having a tubular cross-sectional shape with 
the two chambers, comprising: 

a roll former having a fair of rollers for forming 
roughly the two inner walls having respective 
flanges by passing the steel sheet through 
therebetween; 

a roll former having a fair of rollers for forming 
roughly a front wall, a top wail, a bottom wall, 
an upper rear wall, and a lower rear wall at the 
same time by continuously passing the steel 
sheet through therebetween; 
a roll former having a fair of rollers for forming 
precisely the front top, bottom, upper and 
lower rear walls, as well as the two inner walls 
having respective flanges by continuously 
passing the steel sheet through therebetween, 
an indented portion on the front wall being 
formed at the same time, so that the steel sheet 
is formed into a tubular cross-sectional shape 
with a chamber opened upward; and 
a roll former having a fair of rollers for forming 
completely the steel sheet into a predeter- 
mined tubular cross-sectional shape with the 
two chambers, comprising the front wall having 
the indented portion, the top and bottom wall 
having obtuse angle inward, the upper and 
lower rear walls, and the upper and lower inner 
walls having respective flanges abutted to each 
other a their terminal ends, by passing the steel 
sheet through therebetween. 



forming roughly the two inner walls having 45 
respective flanges by passing the steel sheet 
through a fair of rollers of a roll former therebe- 
tween in advance: 

forming roughly a front wall, a top wall, a bot- 
tom wall, an upper rear wall, and a lower rear so 
wall by continuously passing the steel sheet 
through a fair of rollers of a roll former therebe- 
tween at the same time; 
forming precisely the front, top, bottom, upper 
and lower rear walls, as well as the two inner 55 
walls having respective flanges by continuously 
passing the steel sheet through a fair of rollers 
of a roll former therebetween, an indented por- 
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FIG. 1 




FIG. 2 
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FIG. 3A 
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FIG. 4 
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FIG. 5 
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FIG. 6A 
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FIG. OB 
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FIG. 6C 
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FIG. 6D 
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